Ultrasonographic development of the fetal sheep stomach and evaluation of early gestation ultrasound-guided in utero intragastric injection.
Safely targeting the fetal gastrointestinal tract during early gestation is essential to develop effective prenatal gene therapy for gastrointestinal diseases. In this study, we aimed to characterize the development of the fetal sheep stomach sonographically and to determine the optimum gestational age, as well as the shortterm morbidity and mortality of early-gestation ultrasound-guided intragastric injection. In experiments investigating ultrasound-guided prenatal gene therapy, we studied the size and development of the stomach of 185 sheep fetuses (33-144 days' gestational age [GA]; term is 145 days). Ultrasound-guided intragastric injection was performed in 12 fetuses at 55-62 days' GA and postmortem examinations were performed 48 hours later. The stomach was not visible at or before 40 days' GA, but it was seen in all fetuses at 55 days' GA or more. The anteroposterior, transverse and longitudinal diameters of the stomach increased in a quasi-linear fashion throughout gestation. Intragastric injection was successful in 10 out of the 11 fetuses (91%) injected at 60-62 days' GA, with nine fetuses (91%) surviving this procedure. In the early-gestation sheep fetus, ultrasound-guided intragastric injection has a good success rate with a low short-term mortality and morbidity.